Angiotensin II augments reflex activity of the sympathetic nervous system during cardiopulmonary resuscitation in pigs.
During hypotensive states, angiotensin II augments reflex activity of the sympathetic nervous system. The purpose of the present study was to assess the effects of this vasoconstrictor on myocardial blood flow and plasma catecholamine concentrations during and after CPR. After 4 minutes of ventricular fibrillation and 3 minutes of open-chest CPR, 14 pigs (24 to 26 kg) were randomized into two groups receiving either saline (n = 7) or 0.05 mg/kg angiotensin II (n = 7). Arterial plasma catecholamine concentration was measured with high-pressure liquid chromatography. Organ blood flow was measured with radiolabeled microspheres. During CPR, after drug administration, left ventricular myocardial blood flow was significantly higher in the angiotensin II-treated group than in the control group. During CPR, median epinephrine concentrations before and 90 seconds and 5 minutes after drug administration were 63.0, 35.2, and 22.5 ng/mL, respectively, in the control group and 63.2, 139.8, and 154.2 ng/mL, respectively, in the angiotensin II group (P < .001 at 90 seconds and P < .01 at 5 minutes). At the same times, median norepinephrine concentrations were 52.6, 59.8, and 33.9 ng/mL, respectively, in the control group and 42.5, 98.7, and 111.3 ng/mL, respectively, in the angiotensin II group (P < .01 at 5 minutes). Restoration of spontaneous circulation was possible in all of the angiotensin II-treated pigs, whereas only 3 of the 7 saline-treated pigs could be resuscitated. At 5 minutes after successful resuscitation, epinephrine was 6.8 ng/mL in the control group and 16.1 ng/mL in the angiotensin II group (P < .05). During CPR, angiotensin II appears to increase coronary perfusion pressure and myocardial blood flow, not only by direct peripheral arteriolar vasoconstriction via angiotensin II receptors but also by inducing a massive catecholamine release with adrenergic peripheral vasoconstriction.